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1. Original Submission
1.1. Recommendation
Minor Revision
2. Comments to Author
The study examined main driver of historical streamﬂow variability by correlating streamﬂow with precipitation and
temperature and identiﬁed plausible climate indices that could explain inter-annual to decadal streamﬂow variability based
on wavelet analysis. The authors concluded that precipitation is a major driver of streamﬂow variability for three basins in
the Mid-Atlantic and the Southern Oscillation (SO) and Paciﬁc Decadal Oscillation (PDO) contributed observed droughts in
1960s and pluvial in 1970s and 2000s.
The authors provided hypotheses when they found unusual results but sometimes their hypotheses were not supported
by their results partly because they didn’t provide enough information and explanation. For example, the authors found low
correlation coefﬁcients between streamﬂow and precipitation in November (Figure 2) and hypothesized that a base-ﬂow
and snowfall would cause the low streamﬂow-precipitation correlation in Nov but looking same relationship in Oct and
Dec, the hypothesis is not supportive (see below in more detail). The authors did not use “water years” which is a common
term in hydrology to get annual streamﬂow. Because three basins considered in this study are snow-dominate watersheds,
water years are an appropriate term to use (see more details in major comments). Sometimes I found some discrepancies
between their results. For example, one shows out-of-phase of PDO-streamﬂow and the other in-phase but both contribute
equally with same direction to drought and pluvial (see below major comments).
I also highly encourage that the authors think about what would be the contribution of this paper to the ﬁeld and specify
those clearly in the manuscript.
Major comments:
* Lines 23-26 in Abstract: The authors mentioned that PDO and SO were coherent with decadal variability of streamﬂow
but didn’t provide any evident how PDO is related with decadal streamﬂow variability.
* The authors used calendar year (Jan-Dec) to get annual mean for streamﬂows (Lines 34-35 in Section 2.3). All three
basins are snow-dominant watersheds where some of precipitations fall as snow during fall of one year and the accumulated
snow melts and contributes to streamﬂow during spring of the next year. Thus, I believe “water year” (Oct of one year to
Sept of the next year) which is commonly used in hydrology should be used to examine the relationship between annual
streamﬂow and other climate mode. It would be interesting to see whether correlation coefﬁcients between annual-mean
streamﬂow and precipitation would be higher when annual means are calculated based on water years in comparison to
calendar years (Lines 34-37 in Section 3.2).* The cumulative deviation from the annual mean streamﬂows would help highlight where the “reversals” are located,
and how they relate to decadal climate indicies such as the PDO phase shifts. Thus the authors might consider including the
cumulative deviation plots and comparing those with shifts of decadal climate indicies such as PDO.
DOI of the original article:http://dx.doi.org/10.1016/j.ejrh.2015.11.003.
2214-5818/$ – see front matter
http://dx.doi.org/10.1016/j.ejrh.2016.01.017
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* As the authors mentioned several times in the manuscript, evaporation and snow pack/melt are important factors to
xplain correlation between streamﬂow and precipitation or temperature. However the authors did not provide these at
ll. So it would be great if evaporation and snow water equivalent (SWE) (that is the amount of water contained within
nowpack) are included in Figures 2, 3 and/or 4. I also think it would be great x-axis of Figures 2-4 is based on water years
from Oct to Sept).
* Low correlation coefﬁcients between streamﬂow and precipitation in November (Figure 3) are really interesting as the
uthors mentioned. The authors considered a base-ﬂow contribution and snowfall as possible explanations of low correlation
oefﬁcients in November. These would be reasonable doubts but Figures 2 and 4 do not support this hypothesis. For example,
ooking at monthly mean of streamﬂow and precipitation in Oct, Nov, and Dec (right panels in Figure 2), mean streamﬂow
ncreases from Oct to Dec while mean precipitation gradually decreases from Oct to Dec i.e. I don’t see any sudden change
nly in Nov to say there is relative low mean streamﬂow only in November. Thus, if the authors think there is unusual
ase-ﬂow in Nov, the authors needs to provide more explicit explanation or evidence that can be seen only in Nov but not
n Oct and Dec. It is also not clear to say that snowfall in Nov caused low correlation coefﬁcients between streamﬂow and
recipitation because November is not only month when part of precipitation falls as snow. I think it would be great the
uthors look at other data such as the ratio of SWE  and precipitation and provide better/clear explanation why November
as low correlation coefﬁcients between streamﬂow and precipitation.
* Figures 5a, 6a, and 7a: Don’t assume that all readers are familiar with Wavelet analysis. I am one of readers who  is not
amiliar with Wavelet analysis at all. Explanation for Figures 5a, 6a and 7a was provided only in one sentence (lines 6-7 in
ection 3.4) and it is not clear what “two decades” mean here. Figures 5a-7a include important information about decadal
ariability. Thus I think it would be great if authors provide more detail explanation for these ﬁgures.
* Figures 8-10: Again, don’t assume that all readers are familiar with Wavelet coherence analysis. I also think that the
uthors need to provide more information so that the readers can understand these ﬁgures without struggling. Speciﬁcally
t is hard for readers (at least for me)  to get how to detect “a 7-year” or “a 2-year” lagged relationships (lines 34-37 in section
.5) in Figures 8a and 8b because the authors did not specify where these happen. Initially I guessed lengths of upward arrow
hown in years 1970-2000 (Figure 8a) means “a 7-year” lagged (i.e., streamﬂow leads) relationship with the POD but with
ame approach I was not able to ﬁnd “a 2-year” lagged relationship with the NAO. The authors also mentioned that the local
oherence at =18 years was merged (line 5 in second page of Section 3.5). I guess authors mean the local coherence shown
n around 1960s when =18 years, right? It would be helpful if authors indicate “years” when the local coherence occurred.
or example, parenthesis in line 27 in the same page is helpful to ﬁnd where authors mean: “. . . the local coherence spectra
or SRB and DRB precipitation contain signiﬁcance regions at ∼10 years (extending from 1980 to 2010).  . .”
* Lines 22-26 in third page of Section 3.5: The authors said that positive phase of the POD contributed to drier and cooler
onditions. Because the authors mentioned out-of-phase of PDO and temperate, it makes sense that positive PDO contributes
ooler conditions. The authors should have mention out-of-phase of PDO-precipitation before stating this sentence.
* Lines 28-32 in third page of Section 3.5: The authors suggest that the out-of-phase relationship between the PDO and
emperature would be a possible cause of the weaker response of streamﬂow to the PDO for the DRB and HRB. Because
ut-of-phase relationships between the PDO and temperature were found for all three basins but the same relationships
aused the weaker response of streamﬂow to the PDO only for the two basins: DRB and HRB (not for SRB), the authors need
o explain why SRB responded differently than the other basins. i.e. why  the out-of-phase relationship between the PDO and
emperature shown in SRB doesn’t cause the weaker response of streamﬂow to the PDO for the SRB.
* Figures 10, 11, and 14 and Table 5: Figures 10 and 11 show in-phase relationships between SO and stream-
ow/precipitation for the DRB while out-of-phase between PDO and streamﬂow/precipitation for the same basin (at a
eriod of 20 years). Figure 15 also show in-phase of the SO-precipitation relationship. But Figures 14 and Table 5 show SO
nd PDO contribute to draught and pluvial in the same direction. What do I miss here? The authors need to deﬁne what
n-of-phase and out-of-phase for SO and PDO mean to avoid any confusion.
Minor comments:
* Figure 1: US climate divisions are meaningfully used in Figure 15. Thus, it is not necessary to show US climate divisions
ere in Figure 1a). Instead, the authors may  use Figure 1 a) to indicate the location of the study basins after reducing the size
) while increasing size b).
* Figure 1: Restating the caption especially for b) might be useful because it is hard to connect Harrisbug, Trenton and
aterford drainage basin with Rivers and it is not good idea to use abbreviation in the legend without explaining those in
aptions. For example, b) Locations of the Historical Climate Network (HCN) and gage stations for the Susquehanna River
asin (SRB) at the Harrisburg, Delaware (DRB) at the Trenton, Hudson (HRB) at the Waterford. or delete town names if these
re not necessary here.
*  Line 33 in Section 2.1: I think it would be better to put river name in front of town name of Waterford For example, add
he Hudson River as highlighted with bold as below so that the readers do not need to look up again to ﬁnd the river located
t Waterford.
Ex) . except for the Hudson River at Waterford . . .
* Check the typos. For example, the Nin˜o 3.4 covers the region 170◦W-120◦W not 170◦W-150◦W (lines 35-36 in Section
.1) and NP needs to be NPO (line 3 in Section 3.2).
* Lines 14-16 in ﬁrst page of Section 3.1 and lines 25 in second page of Section 3.1: Figure 2 f shows that Hudson River
treamﬂow exceeded precipitation during April (not March).
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* Figure 15: Caption is not clear what red and black arrows mean. Caption has to be restated by changing location of
parentheses and/or rewording to clearly see that black arrows are used to show phase of the SO- precipitation relationship
and red to phase of the SO-streamﬂows.
SO-streamﬂows.Se-Yeun Lee
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